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CLAIMS 



[Claim(s)] 

[Claim 1] the current value which flows to the resistor which is two from which 
mutually-independent [ of the interior ] is carried out to the perimeter of the conduit with 
which a fluid flows, it is wound, and resistance changes according to the temperature of a 
fluid - this - a conduit with the mass flowmeter which measures the mass flow rate of 
flowing fluid In the massflow controller which has the proportioning valve device in which 
a flow rate is changed by being in the path of a fluid and changing the clearance between 
valve seats The diaphram formed in said valve element and one, and the control valve 
which controls the compressed air to which it acts on said diaphram and the location of 
said valve element is changed, The massflow controller characterized by having the control 
means which controls said control valve and feeds back the mass flow rate of a fluid to a 
predetermined value based on the mass flow rate of the fluid which said mass flowmeter 
measured. 

[Claim 2] The massflow controller which said control valve is a proportional control valve, 
and is characterized by generating the signal with which said control means controls said 
proportional control valve based on the difference of said predetermined value and the 
mass flow rate of the fluid which said mass flowmeter measured in what is indicated to 
claim 1. 

[Claim 3] The solenoid valve for supply which said proportional control valve is a solenoid 
valve which carries out a time amount switching action according to a pulse frequency, and 
supplies the compressed air which acts on said diaphram from a compressed-air source of 
supply in what is indicated to claim 2, The massflow controller characterized by having a 
pulse conversion means by which consist of solenoid valves for exhaust air which exhaust 
the compressed air which acts on said diaphram, and said control means generates a pulse 
signal based on the difference of said predetermined value and the mass flow rate of the 
fluid which said mass flowmeter measured. 

[Claim 4] The massflow controller characterized by having the return spring which 
energizes said diaphram in any one in the direction in which said valve element contacts 
said valve seat although indicated to claim 1 **** claim 3, and intercepting the flow of the 
fluid of a massflow controller certainly with said return spring at the time of interruption 
of service or a closed signal. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] the massflow controller with which this invention is used for the 
industrial facility for fluid conveyance - being related - further a detail ■■ a conduit - 
while measuring the mass flow rate of the little fluid which flows inside by high degree of 
accuracy and quick responsibility and controlling the mass flow rate of the whole fluid 
correctly, it is related with the massflow controller which has the full cutoff function of a 
fluid. 
[0002] 

[Description of the Prior Art] In recent years, in the production process of a semi-conductor 
etc., the need of supplying a little fluid with a sufficient constant-rate precision is high. 
Therefore, a massflow controller with a more high precision is desired strongly, and 
various massflow controllers are used. The massflow controller of the proportionality 
solenoid type currently used conventionally is explained. The configuration of a 
proportionality solenoid type massflow controller is shown in drawing 3 . The massflow 
controller consists of the mass-flowmeter sections 2 and the proportioning valve sections 1 
of a left half. 

[0003] Input port 101 is carrying out opening of the mass-flowmeter section 2 to the 
left-hand side of the main path 102. Moreover, the pillar-shaped member 103 for changing 
the flow of a fluid into a laminar-flow condition through a wall and predetermined spacing 
in the center section of the main path 102 is held. Moreover, input 104 and a tap hole 106 
carry out opening to the wall of the both sides of the pillar-shaped member 103, and the 
conduit 105 is attached, and the upstream and the downstream of the conduit 105 with 
which a fluid flows the interior - an each temperature coefficient - size the self-heating 
mold temperature detector of a pair is twisted, the sensible-heat coils Rl and R2 are 
formed, a bridge circuit is made with each sensible-heat coil, and he controls the 
temperature of a sensible-heat coil to constant value, and is trying to calculate the mass 
flow rate of a fluid from the potential difference between bridge circuits 
[0004] In the proportionality solenoid -valve section 1, the solenoid which consists of a coil 
116 and PURANJI ** 115 is arranged in the upper part. The valve element 107 is fixed to 
the lower limit section of a plunger 115. The valve exit port 117 is formed in the location 
which opposes a valve element 107. The valve exit port 117 is open for free passage to the 
exit port 112. The valve element 107 is energized in the direction which contacts the valve 
exit port 117 with the return spring 108. In proportion to the current which energizes a 
valve element 107 in a coil 116, the location of a plunger 115 and a valve element 107 is 
determined. Therefore, a flow rate is decided in proportion to the current to energize. 
[0005] Next, an operation of a massflow controller is explained. It is flowing in the 
direction in which Fluid F shows the interior of a conduit 105 by the arrow head. Two 
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sensible-heat coils Rl and R2 paste the upstream and the downstream of a conduit 105 
with UV hardening resin etc., and the sensor section is constituted. It has connected with a 
control circuit whenever [ constant temperature ] respectively, and the sensible-heat coils 
Rl and R2 are controlled to become fixed, and the temperature of the sensible-heat coils Rl 
and R2 always spreads a phase etc. Therefore, the electrical potential difference outputted 
from a control circuit is proportional to the amount of energy required in order to maintain 
the sensible-heat coils Rl and R2 to whenever [ constant temperature ] in a control circuit 
whenever [ each constant temperature ] whenever [ constant temperature ]. 
[0006] Here, the difference of an electrical potential difference is proportional to the mass 
flow rate of Fluid F, and can measure a mass flow rate by measuring the difference of an 
electrical potential difference. On the other hand, the required flow rate signal is inputted 
into the massflow controller from the central control unit, and in order to double with the 
defined flow rate signal, the current passed in a coil 116 is adjusted. That is, when larger 
than the flow rate as which the measured flow rate was determined, the current passed in 
a coil 116 is decreased. The force in which a coil 116 attracts a plunger 115 declines by this, 
a valve element 107 is energized by the return spring 108, moves downward, and a flow 
rate decreases. Moreover, when smaller than the flow rate as which the measured flow 
rate was determined, the current passed in a coil 116 is made to increase. The force in 
which a coil 116 attracts a plunger 115 increases by this, a valve element 107 resists the 
return spring 108, it moves upward, and a flow rate increases. 
[0007] 

[Problem(s) to be Solved by the Invention] However, there were the following problems in 
the conventional massflow controller. 

(l) The massflow controller of the conventional proportionality solenoid was not able to 
intercept a fluid certainly, although it was satisfactory to have passed an exact mass flow 
rate. If a return spring is strengthened, a solenoid becomes large too much and will become 
less practical, although it is necessary to strengthen a return spring if it is going to 
intercept a fluid completely. Moreover, it was needed [ a lot of], although a plunger is lifted, 
and useless. Therefore, the latching valve was conventionally attached to the downstream 
of a proportionality solenoid type massflow controller independently, and there was a 
problem to which a facility becomes large. It was a big problem to have a large area chiefly 
by the semi-conductor production process in recent years, especially, in order to use many 
massflow controllers. And it was also a problem that cost goes up with it. 
[0008] (2) In the proportionality solenoid type, when it was necessary to pass a lot of 
currents to a proportioning valve and supplied powerful inflammable gas to it, it was an 
explosion protection top problem. 

[0009] This invention aims at offering the massflow controller which has a perfect cutoff 
function while it feeds back the mass flow rate which solved and measured the 
above-mentioned trouble and can control the location of a valve element correctly. 
[0010] 

[Means for Solving the Problem] In order to attain this purpose, the massflow controller of 
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this invention the current value which flows to the resistor which is two from which 
mutually-independent [ of the interior ] is carried out to the perimeter of the conduit with 
which a fluid flows, it is wound, and resistance changes according to the temperature of a 
fluid - this ■■ a conduit with the mass flowmeter which measures the mass flow rate of 
flowing fluid The diaphram which is the massflow controller which has the proportioning 
valve device in which a flow rate is changed by being in the path of a fluid and changing 
the clearance between valve seats, and is formed in a valve element and one, It has the 
control valve which controls the compressed air to which it acts on diaphram and the 
location of a valve element is changed, and the control means which controls a control 
valve and feeds back the mass flow rate of a fluid to a predetermined value based on the 
mass flow rate of the fluid which the mass flowmeter measured. 

[0011] Moreover, in the above-mentioned thing, said control valve is a proportional control 
valve, and the massflow controller of this invention is characterized by said control means 
generating the signal which controls said proportional control valve based on the difference 
of said predetermined value and the mass flow rate of the fluid which said mass flowmeter 
measured. Moreover, the massflow controller of this invention is set to the 
above-mentioned massflow controller. The solenoid valve for supply which said control 
valve is a solenoid valve which carries out a time amount switching action according to a 
pulse frequency, and supplies the compressed air which acts on diaphram from a 
compressed-air source of supply, It consists of solenoid valves for exhaust air which 
exhaust the compressed air which acts on diaphram, and said control means is 
characterized by having a pulse conversion means to generate a pulse signal, based on the 
difference of a predetermined value and the mass flow rate of the fluid which the mass 
flowmeter measured. 

[0012] Moreover, in the above-mentioned massflow controller, the massflow controller of 
this invention has the return spring which energizes diaphram in the direction in which a 
valve element contacts a valve seat, and is characterized by intercepting the flow of the 
fluid of a massflow controller certainly with a return spring at the time of interruption of 
service or a closed signal. 
[0013] 

[Function] The conduit of the mass flowmeter of this invention which consists of the 
above-mentioned configuration pours a fluid inside, and conveys a fluid. Moreover, 
mutually-independent [ of the two resistors ] is carried out to the perimeter of a conduit, 
they are wound around it, and resistance changes according to the temperature of a fluid. 
Thereby, keeping the temperature of a resistor constant, from the difference of the energy 
given to a resistor, a mass flowmeter calculates the mass flow rate of flowing fluid, and 
measures a conduit. If it moves in one with diaphram and diaphram descends, a valve 
element will move in the direction which contacts a valve seat, and will decrease a flow 
rate. Moreover, when diaphram goes up, a valve element moves in the direction estranged 
from a valve seat, and makes a flow rate increase. Moreover, the return spring is 
energizing diaphram in the direction in which a valve element contacts a valve seat, and at 
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the time of interruption of service or a closed signal, a return spring drops diaphram, 
makes a valve element contact a valve seat, and intercepts the flow of the fluid of a 
massflow controller certainly. Here, since the location of a valve element is decided by 
pneumatic pressure supplied to diaphram, it needs to control correctly the pneumatic 
pressure which acts on diaphram. 

[0014] Moreover, the signal with which a control means controls a proportional control 
valve based on the difference of a predetermined value and the mass flow rate of the fluid 
which the mass flowmeter measured is generated. A proportional control valve controls 
correctly the pneumatic pressure which acts on diaphram in proportion to the signal given 
from the control means. That is, a control means controls a valve system in order to 
decrease the difference based on the difference of the predetermined value inputted from a 
central control unit etc., and the mass flow rate of the fluid which the mass flowmeter 
measured. The pulse signal for controlling a solenoid valve at this time, for example, a 
pulse conversion means, is generated. 

[0015] And when the pneumatic pressure which acts on diaphram is low, the solenoid valve 
for supply which constitutes a control valve performs a switching action according to the 
pulse given from the pulse conversion means, and supplies the compressed air which acts 
on diaphram. Moreover, when the pneumatic pressure which acts on diaphram is high, the 
solenoid valve for exhaust air which constitutes a control valve performs a switching action 
according to the pulse given from the pulse conversion means, and exhausts the 
compressed air which acts on diaphram. Since both the solenoid valve for supply and the 
solenoid valve for exhaust air are controlled for the pneumatic pressure of the compressed 
air which acts on diaphram to coincidence, pneumatic pressure can be controlled by high 
responsibility and the location of a valve element can be controlled, an exact flow rate can 
be obtained quickly. 
[0016] 

[Example] It explains referring to a drawing hereafter about the massflow controller which 
is the example which materialized this invention. The whole massflow controller 
configuration which is one example of this invention is shown in drawing 1 . The massflow 
controller consists of the left-hand side mass-flowmeter section 2 and the right-hand side 
proportioning valve section 1. The proportioning valve body 23 is hollow and diaphram 24 
is attached to the core of a centrum in the condition of having been fixed to the 
proportioning valve body 23, in the perimeter. The valve rod 25 for connecting diaphram 24 
and a valve element 17 is attached in the center of diaphram 24. The return spring 18 is 
attached to the proportioning valve body 23 of a diaphram 24 top, and diaphram 24 is 
energized downward with the return spring 18. The quite strong spring is being used for 
the return spring 18 currently used by this invention in order to obtain the high cutoff 
engine performance as compared with the return spring 108 currently used with the 
massflow controller conventional proportionality solenoid type. 

[0017] The diaphram 24 for preventing the leakage of the compressed air to the 
mid-position of a valve rod 25 is attached in the condition of having been fixed to the 
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proportioning valve body 23, in the perimeter. The compressed air supplied by this from 
the compressed-air feed holes 19 formed in the side face of the proportioning valve body 23 
acts so that a valve rod 25 may be moved upward. Valve input port 26 is formed in the 
center of the valve portion which constitutes the proportioning valve body 23 bottom. The 
valve output port 21 is formed in the right-hand side of valve input port 26. The valve 
output port 21 is open for free passage to the massflow controller outlet 22. The valve seat 
27 is formed in the upper limit of valve input port 26. Valve input port 26 is open for free 
passage with the mainstream way 13 of the mass-flowmeter section 2. 

[0018] Next, the configuration of the mass-flowmeter section 2 is explained. The massflow 
controller inlet port 11 is carrying out opening of the mass-flowmeter section 2 to the 
left-hand side of the mainstream way 13. Moreover, the pillar-shaped member 12 for 
changing the flow of a fluid into a laminar-flow condition through a wall and 
predetermined spacing in the center section of the mainstream way 13 is held, moreover, 
the wall of the mainstream way 13 of the both sides of the pillar-shaped member 12 - a 
conduit - input 14 and a conduit - a tap hole 16 " opening - carrying out - a conduit 
input 14 and a conduit - a tap hole 16 is opened for free passage and the conduit 15 is 
attached. In a conduit 15, in order to measure a mass flow rate with sufficient 
responsibility correctly, it is necessary to pour the fluid of the rate of a constant ratio 
correctly to the total mass flow rate of a fluid. Therefore, it is required to maintain flowing 
fluid at a laminar -flow condition for the mainstream way 13 and a conduit 15. 
[0019] The mass-flowmeter section 2 twists the self- heating mold temperature detector of 
the pair which is a temperature coefficient respectively and which becomes size around the 
upstream and the downstream of this conduit 15 and the conduit 15 with which a fluid 
flows the interior, and consists of sensible-heat coils Rl and R2. Here, it is flowing in the 
direction in which Fluid F shows the interior of a conduit 1 by the arrow head. The 
sensible -heat coils Rl and R2 of two 70 turn volume attachment ** are formed in the 
upstream and the downstream of a conduit 15 in sensible-heat resistance wire with a 
diameter of 25 micrometers. Sensible-heat resistance wire is made from the quality of the 
material which is the temperature coefficient of iron, a nickel alloy, etc. and which becomes 
size. A conduit 1 is pasted with UV hardening resin etc., and the sensible-heat coils Rl and 
R2 constitute the sensor section. And a bridge circuit is made with each sensible-heat coils 
Rl and R2, and he controls the temperature of the sensible-heat coils Rl and R2 to 
constant value, and is trying to calculate the mass flow rate of a fluid from the potential 
difference between bridge circuits. 

[0020] Next, the configuration of the control section of a massflow controller is explained. 
The sensible-heat coils Rl and R2 are respectively connected to amplifier 31. Amplifier 31 
is connected to a control means 32. The control means 32 is connected to the central control 
unit which is not illustrated. An input signal S is inputted into a control means 32 from a 
central control unit. The control means 32 is connected to the pulse conversion circuit 33. 
The pulse conversion circuit 33 is connected to each coil of the solenoid valve 35 for supply, 
and the solenoid valve 36 for exhaust air. On the other hand, the source of supply 34 of the 



6/10 



Japanese Publication number : 08-185229 A 



compressed air has connected with the input port of the solenoid valve 35 for supply. 
Moreover, the output port of the solenoid valve 35 for supply is connected to the 
compressed-air feed holes 19. Moreover, the input port of the solenoid valve 36 for exhaust 
air is also connected to the compressed-air feed holes 19. And the output port of the 
solenoid valve 36 for exhaust air is connected to an exhaust pipe. 

[0021] Next, an operation of the whole massflow controller of this example is explained. 
Drawing 1 shows the condition that the compressed air is not supplied to the massflow 
controller. At this time, the cutoff signal is inputted into the control means 32 as an input 
signal S. The control means 32 has suspended actuation of the solenoid valve 35 for supply, 
and the solenoid valve 36 for exhaust air through the pulse conversion circuit 33 in 
response to a cutoff signal. Therefore, the compressed air is not supplied to the 
compressed-air feed holes 19 at all. Thereby, diaphram 24 is energized downward with the 
return spring 18, and a valve element 17 is forced on a valve seat 27 by the energization 
force. Here, since the return spring 18 is equipped with the sufficiently strong force as 
compared with the return spring 108 currently used with the massflow controller 
conventional proportionality solenoid type, a fluid will be in the condition of having been 
completely intercepted by the valve element 17 and the valve seat 27. At this time, the 
sensible -heat coils Rl and R2 have detected that the fluid is not flowing, and the control 
means 32 is checking that a flow rate is zero. 

[0022] Next, the case where the input signal S which is the command which passes a 
predetermined mass flow rate to a control means 32 inputs is explained. Since a current 
flow rate is zero, a control means 32 calculates a difference with an input signal S, and the 
pulse conversion circuit 33 gives a driving pulse to the solenoid valve 35 for supply, and the 
solenoid valve 36 for exhaust air based on the difference. The solenoid valve 35 for supply 
and the solenoid valve 36 for exhaust air perform a switching action according to the given 
pulse. And since pulse-like pneumatic pressure is supplied or discharged by the time 
amount closing motion of a valve according to a pulse frequency, it is possible to tune easily 
and quickly finely the pneumatic pressure of the compressed air supplied to the 
compressed-air feed holes 19. The compressed air supplied from the compressed-air feed 
holes 19 pushes up diaphram 24, and makes a valve element 17 estrange from a valve seat 
27. Thereby, a fluid flows. Although it is a strong spring, since it is driving diaphram 24 by 
the compressed air, even if the return spring 18 of this example has the strong return 
spring 18, it is satisfactory. 

[0023] Next, an operation of a mass flowmeter is explained. It is flowing in the direction in 
which Fluid F shows the interior of a conduit 15 by the arrow head. It has connected with a 
control circuit whenever [ constant temperature ] respectively, and the sensible-heat coils 
Rl and R2 are controlled to become fixed, and the temperature of the sensible-heat coils Rl 
and R2 always spreads a phase etc. That is, when Fluid F is poured in the direction of an 
arrow head in the inside of tubing of a conduit 15, since heat is taken from the 
sensible heat coil Rl wound around the upstream of a conduit 15 with a fluid, temperature 
becomes low. In order to make it high, output voltage becomes larger than output voltage 
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when Fluid F is not flowing. 

[0024] Moreover, since the sensible-heat coil R2 wound around the downstream of a 
conduit 15 can give heat with the fluid F which was able to be warmed with the 
sensible heat coil Rl, temperature becomes high. In order to make it low, output voltage 
becomes smaller than output voltage when Fluid F is not flowing. Therefore, the electrical 
potential difference outputted from a control circuit is proportional to the amount of energy 
required in order to maintain the sensible heat coils Rl and R2 to whenever [ constant 
temperature ] in a control circuit whenever [ each constant temperature ] whenever 
[ constant temperature ]. Here, the difference of an electrical potential difference is 
proportional to the mass flow rate of Fluid F, and can measure a mass flow rate by 
measuring the difference of an electrical potential difference. 

[0025] This measured mass flow rate is fed back to a control means 32, and a control means 
32 controls the solenoid valve 35 for supply, and the solenoid valve 36 for exhaust air 
through the pulse conversion circuit 33 so that a difference with an input signal S 
decreases. And when the measured mass flow rate is smaller than an input signal S, the 
solenoid valve 35 for supply performs a switching action according to the pulse given from 
the pulse conversion means, and supplies the compressed air which acts on diaphram 24. 
Moreover, when the measured mass flow rate is larger than an input signal S, the solenoid 
valve 36 for exhaust air performs a switching action according to the pulse given from the 
pulse conversion means, and exhausts the compressed air which acts on diaphram. Since 
the pneumatic pressure of the compressed air which acts on diaphram 24 is controlled to 
coincidence using both the solenoid valve 35 for supply, and the solenoid valve 36 for 
exhaust air, pneumatic pressure can be controlled by high responsibility and the location of 
a valve element 17 can be controlled, an exact flow rate can be obtained quickly. 
[0026] As explained to the detail above, according to the massflow controller of this 
example The diaphram 24 formed in a valve element 17 and one, and the solenoid valve 35 
for supply and the solenoid valve 36 for exhaust air which controls the compressed air to 
which it acts on diaphram 24 and the location of a valve element 17 is changed, Since it has 
the control means 32 and the pulse conversion circuit 33 which control the solenoid valve 
35 for supply, and the solenoid valve 36 for exhaust air, and feed back the mass flow rate of 
a fluid to a predetermined value based on the mass flow rate of the fluid which the 
mass-flowmeter section 2 measured While being able to send the mass flow rate as a 
demand correctly, even if there is no attachment independently about a latching valve, full 
cutoff of a fluid can be performed. 

[0027] Moreover, the massflow controller of this example The solenoid valve 35 for supply 
and the solenoid valve 36 for exhaust air are solenoid valves which carry out a time 
amount switching action according to a pulse frequency. The compressed air to which the 
solenoid valve 35 for supply acts on diaphram 24 is supplied from a compressed-air source 
of supply. Since the compressed air to which the solenoid valve 36 for exhaust air acts on 
diaphram 24 is exhausted and the control means 32 and the pulse conversion circuit 33 are 
generating the pulse signal based on the difference of an input signal S and the mass flow 
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rate of the fluid which the mass flowmeter measured Since a valve element 17 can be 
driven to a linear by high responsibility, the precision of a massflow controller is 
maintainable. Moreover, since the massflow controller of this example has the strong 
return spring 18 which energizes diaphram 24 in the direction in which a valve element 17 
contacts a valve seat 27 and is intercepting the flow of the fluid of a massflow controller 
certainly with the return spring 18 at the time of interruption of service or a closed signal, 
it can intercept a fluid that there is [ certainly and ] no leakage. 

[0028] Next, the second example is explained. Since the fundamental configuration of the 
massflow controller of the second example is almost the same as that of the massflow 
controller of the first example of drawing 1 as shown in drawing 2 R> 2, only a different 
point is explained. The safety barrier 40 is connected between amplifier 31 and a control 
means 32. And it is classified into the lower explosion-proof area and the upper 
non explosion protection area according to the explosion -proof boundary line B which is a 
two-dot chain line which passes along a safety barrier 40. The safety barrier 40 has the 
function which intercepts a current, when an overcurrent flows in the sensible-heat coils 
Rl and R2 with amplifier 31. Thereby, the massflow controller of an explosion-proof type is 
realizable. 

[0029] Various modification is possible for this invention, without being limited to the 
example which gave [ above-mentioned ] explanation. That is, although this example 
explained the equipment which uses two pulse drive solenoid valves as a proportional 
control valve, the proportional control valve which has the nozzle -flapper device currently 
indicated by JP,3-74601,A instead of the solenoid valve 35 for supply and the solenoid 
valve 36 for exhaust air may be used. Moreover, the proportional control valve which has 
the proportionality solenoid currently indicated by JP, 5-42296, Y may be used. 
[0030] 

[Effect of the Invention] According to the massflow controller of this invention, like [ it is 
****** from having explained above and ] The diaphram formed in a valve element and one, 
and the control valve which controls the compressed air to which it acts on diaphram and 
the location of a valve element is changed, Since it has the control means which controls a 
control valve and feeds back the mass flow rate of a fluid to a predetermined value based 
on the mass flow rate of the fluid which the mass flowmeter measured, while being able to 
send the mass flow rate as a demand correctly, even if there is no attachment 
independently about a latching valve, full cutoff of a fluid can be performed. 
[0031] The massflow controller of this invention moreover, the solenoid valve for supply 
and the solenoid valve for exhaust air Are the solenoid valve which carries out a time 
amount switching action according to a pulse frequency, and the compressed air to which 
the solenoid valve for supply acts on diaphram is supplied from a compressed-air source of 
supply. Since the compressed air to which the solenoid valve for exhaust air acts on 
diaphram is exhausted and the control means and the pulse conversion circuit are 
generating the pulse signal based on the difference of an input signal S and the mass flow 
rate of the fluid which the mass flowmeter measured Since a valve element can be driven 
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to a linear by high responsibility, the precision of a massflow controller is maintainable. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the massflow controller 
which is the example of this invention. 

[Drawing 21 It is the block diagram showing the configuration of the massflow controller 
which is another example of this invention. 

[Drawing 3] It is the sectional view showing the configuration of a massflow controller 
conventional proportionality solenoid type. 
[Description of Notations] 

1 Proportioning Valve Section 

2 Mass-Flowmeter Section 

17 Valve Element 

18 Return Spring 

19 Compressed-Air Feed Holes 
24 Diaphram 

27 Valve Seat 

32 Control Means 

33 Pulse Conversion Circuit 

35 Solenoid Valve for Supply 

36 Solenoid Valve for Exhaust Air 
F Fluid 

Rl Sensible-heat coil 
R2 Sensible-heat coil 
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A^tf-h 1 0 1 #MPLTV>*o Sfc, 1 0 2 

£/c, ttttSM* 1 0 3cDf^IijOrtiltcSSAP 1 0 4 £8fc 

topi 0 6k*<BBPU 8f i0 5^r^nTt^ o 
aait, *#oK«»tt*^uy^B»iiiio*fflS6* 

[0 0 0 4] J±ffJ«BBt#ffil 16^:^7 
1 1 5<kDi«mvL//^ F#±«fc:e«S 

nti/^o 1 1 scDTtiftmctt, #*io7 

x-h 1 1 7tf»jssnr^s 0 #ttjq*^h 1 1 7 

H\ fflPt^h 1 1 2lCjliILT<^S 0 #f*l 0 7^ 
«!f»^* 1 0 8*CJ:t)#UlPaB— b 1 1 7tcSJg-r^7? 

«Sti*««K:JtWLT, 1 1 5M#»l 

[0 0 0 5] ^CVX7D- n>hn— 9©fMJ*Bffl! 

tiTt^o til 0 5©±«M»£T*«£fc2O(0Sa)a 
3^VR1, R2tfUVWbJKWt»»ISn, -b>-9" 
»*«|j«LTV^*o ffl3^;VR l , R2«MSfiS 
M»lsl»fc:»«bTftt), JBUfcn-Ol/R 1. R2<DfiK 

tf«»c«^L<*^--^jcftacfc3t*ij»bT^So fie 

?SS»JWlilB^*3V^T«5«i3>r;l/R 1 . R 2«r^iSfit 
[0 0 0 6] CC?\ ME-COm*. ffi.foF<DMQtfimc 

ffiS#S»6ttfcMS<fcD:*#t^i^tt^ 3>f;H 1 6 
Zf^yl/V* 1 1 5*«3|-r**tffSTLT\ #»10 7 

^> «»/^* 1 0 8»cf*»«nTTiRi#k:»ftLT, sa 



(3) 



ftffl¥8- 1 8 5 2 2 9 



So ctucfctK 3-1' ;n i stf-f^yi?-* i i 5#e& 

5ir***«Jt*U 1 0 7 1 0 8 tciaL 

[0 0 0 7] 

[56W««llfi*L*5tf SHU] bfrb&tf?), &3l5© 
(1) ^(DltrnvisJ-f K©7X7n-a>hD-7 

V^ffi«*»Wr*CtA^#ia:ra)BT?*r3fco fit, 20 
■tn £ # C 3 X h ±# 3 C £ fc F^g-Pfc o fc 0 
[0 0 0 8] (2) JtffjVUy^ F^T'lCfe^T, it 

X*0»&f SW^fc, B5»±IBI«-e*ofco 
[0 0 0 9] *58fl§tt, ±KH«j5*»i*U Iffflbfc 
««Jit«*7-f-K/W*bT, IEBttc#«:cO{iifi^$)J 

[0 0 10] 

[»S«r»9l-rSfc«)0^©] <KDBW*afi£-r«/-c4i) so 
t« *^©-7X7n-3yhu-7tt, F«3gl5«rgSE»^ 

c t j: o »t«*s a * itw^awi t **-r a t x 7 o 

^y^i^t, ?-f J ry7L.ic{mLTj?fc<D{iLm*mt 
SflEtt3S«*»JWf SiMW*' i: , MSiJitiSft^l+IiJ 
bfcjffi&cDHSSitffifcS-^T, WW^**JWUT«[f* <o 

osssfiM^m^fifc ? * - hv w * *- s w £ * 

[0 0 1 1] *fg^cDTX7n— 3> ha— -5 



¥^ j ry : 7L.icim?%B.m&n.*vi 

[0 0 12] tfc, ^i©7^7D-3>'hD-7 

ti, ±IBvX7n— nvhn— ^IcfeVT, :£Vir75 
A*, #i**^taS-r377[R)lc{^-r3«!l§/^^ 
tb #^B$i:fct±F£ffi^fmc^'S*»c<J:»3-TX7n 

[0 0 13] 

U ftSI-TSo *M*«, ^t77At-(*MtilL 
T, ^t77AtfTKt5t. #ffik^»-rs*iSifc; 

[0 0 14] Sft, *J»#S*^ Bf£ttfcJM8ttfW 

itay b rzffi.te.<Dm.mm.m tnmn »cjv >t . jtonweuft 

*»JW-r*fl*F*R£S-it*o Jfcfl|lM»#«, mollis 
fre>#* 5 n/c <I#fcJt0!lbT\ ^t77i£i^fflt 

*»j»kb«*» a A73 s n sm^ffl t ssjjftfitf jwhw 

[0 0 15] *LT, «J»^P«:)»dtr«^«6ffl«tt# 
X^fSA^#^ C> tifc/ Vl/Xlc ft, b T MMMfM&fT 

e, n/c/ ^i/x tot, b t fflmmftzft i \ ^-r -v 7 ^ a tc 



5 



(4) 



*#P»W 8- 1 8 5 2 2 9 

6 



[0 0 16] 

«os»«ita5 2 t&mottmim \ tzvmi&zti 

It. m75A2 4#JfB%J±#J##f*2 3tl^ 10 

2 5WS?tlTV^« m77A2 4 <O±ffl!l©lt0IJ 

t77L2 4ttflM'<* 1 8fC*DTian#fi-{tf»**lT 
(/-■So *^-Z?«fflLTV>«^J§/^ l 8 a, vmcoit 
fOVby-r F^7 , OTX7n-3Vhn-7T*flJ 

nri/>*a»/<* i o 8 fcjt«Lt\ igv^iBfttte*^ 

[0 0 1 7] ##2 5©*Hffi«teff*82»©»n*fB 20 

<'rdsb<D^^y^L.2 4t>\ mm*ktm#*t*2 3ic 

^*-l-2 6*'MSnt^o #A*# 
- h 2 6 CD^miJlCii. #fcB73#— h 2 1 WMSnt^ 
So #W73#- h 2 1 a, 7X70- 3>hn— 7(±1P 
2 2tC^iibTVS 0 #AA'f-h2 60±iffilca > # 

Stt9$2<D±)5ftggl 3£j§iILTV>3o 

[0 0 18] Kfi^itff2 0ttJ£«gBfH-rs. 

K»at»ItSP 2 ijftSSl 3<D^ffliJtTX7a-n> 

ha-^APl IMPLIES. Sfc, ±SSt«gl 3<D 

ft:, tttfgfftfl 2 tDMfflJ^jJftSS 1 3<DrtiltCjggj5&A 

p 1 4 nmmmmn i 6 t»u ww&kap 1 4 1 
jewsittBpi 6 tzmmLzmw i 5Wts^nTv> 

•So ill 5 tea, JS^IS^IE^cSfliJftSfcfftffliJ-f 40 

[0 0 19] KBSiEBtW2a. c©if l 5t, rtg|5 

1. R 2 £<fc<3*f/x££nT^5 0 !1lT-, 3SW1CO 

©±i*«i:T8llMi: Kg 2 5 n moymtmtm* 7 
0^->#*(!ftJT2OO«J!ft=n';I/R 1, R2M so 



2 a«w i t u vmitmmmvmmzti. -tyy^ttm 
vvism&zfto. «a»3^i/Ri, R2©ss*— s 

H <fc t> iMM-tZZo IC LT^So 
[0 0 20] ^c, 7X7n- p>ho— ^OSfJffllgPO 

«i«*siwr«o ii^^ri, R2(4, &*7 , >:t p 

3 1 tCg^LTV^o T'VT'S 1 a, Siir<W3M£3 2 fc^ 

&|51Sg3 3(cS^LT(/>So ;^^ftHB3 3tt, « 
*Sffl«S&#3 5 fcgtStffl*SB^F3 6©*3-<;l/fc:»jBlL 
TV^o —73, «*&fflm»#3 5£DA73^-htca, JE 

#3 5 ©tttfjjtf- Mi, Ettffi««*ftM 9i:SiLT 

<D±fo(n{tm\c-D^Tmwt2>e m\ a, ?x7d-3 

V>So CtDht, #JW#e3 2ttt, A7jfi#S£LT 

iiiffi^A^nTv^o »j»¥®3 2», 3i»f{i^ 
x, £Ettffi««*&M 9 tea, t<Ei^awfla&*n 

T^4^. fWci;^ ^f77A2 4tta»M*l 
8t«t?)TlBj*ti:f*»«n, t)#H*:i 7 

««#ffi2 7»CjfLf*»6n*o CCf, fWI^*l 8 

a, ^•DtbfiRjyby-r F^-rrcovx^a-p^ha 

-7t*flStlt^/';ii/ i i* 1 0 8 ttmLTs 
?St/^^<i^Tl^<Ot:\ i5St*a, #{*1 7t#i2 7 

3^ri, r 2a. ?^<*^sftnTu^</^ci:^mL 

TV^-So 

[0 0 2 2] ^»C. Mi$@3 2 tcm^OMSgSfl^jjS 
i:OI^iiL, ^;1/X^|h1SS3 3a J ^•<DM^c8^^ 

3 5 Rmmmmmfr 3 6 icmwj'W 
z.*5-?LZ> a m&mmm#3 5Rmmmm.m#3 6 



(5) 



8 5 2 2 9 



±tfT> ##1 7&#^2 Cttlcfc 

[0 0 2 3] ^fc:K«i!MifKD^ffl*KWt-*o if 1 

D. lUn^Rl, R 2<OigS*^CfflHL< 
3EK:**J:3k:*iJWUr^So ffcto-S, ill 5<Of io 
rt£ffi{*:F#&ffl©7^cffi£ftfc£:^ #f 1 5 0± 

mJE«, ^i*F*WlTV^M#(Dm^SEEJ:9A£< 
[0 0 2 4] gcfc, if 1 5 OTSWa!lt«^nfc«8»3 

-Y/i-R 2 igaan-rd/R i tc^tiia^sn/cgs^Ffc 

<-t5fc#>tc, (U^J«E«, SSf* F aWlTVfc VPS© 

w*«E«i:t)/h*<a*o for, mm£$mE\t&frB 20 

n-<;bR l , R 2*SSatc*i^-T§fci6lc i ^g^;x^ 

na^atc j±#ij-r 5 tot?* 0 , tt£E«D^^it«ij-r 5 c 
[0025] c<Dsm\L rzgAffimwftm^& 3 2 icy 

-f-F/^fJn, »JW#a3 2tt, A77ff*§Si;cDig 
#«*J>*-*«fc3K:, ^XSafflB3 3*^LTfl»ffl 

3 5 14, tKM Lfc«««fa#A73«% S <fc 30 

ff«^«*«ii&-rso timmmmf? 3 6 «, ihm 

L fcK*^ta AT] fl^f S <£ <? A £ V > i; § tc , /*A/7& 

5 t»iKffl*«#3 6<OPI**afflUrrai«»c*iJ»UT 

<ftB**JWC**fc«K IE«£i«S*:aiaK:»*ci:# 40 

[0 0 2 6] W±»«fc:BiWLfe«fe5K:. *£«ifly©"T 

^tl5^t77L2 4t, m75L2 4fCfFfflL 

ffl^6S# 3 5 1 8MKffl«8# 3 6 i: , aaSSSItSP 2 
ff»JLfciffi{*©Sfiiffifl&C»'Cft>T, {ft*&fflS8fc#3 5 
i:»SUS««# 3 6 £iMflgLT%{t<OKBSKB&ffi£B 

3fc*WLTV^cDT\ g3Rj!*)<DHaditS«:IE6gK:ig so 



[0 0 2 7] Sfc, *H)5S^JcDTX7P — 3>Fp— 5 

ffl«K^3 5Wt77i>2 4fcmB-rSffi&S£M% 

75A2 4tffffl-rSffi*S^S[*fiPj5bT43»?, WSS¥ 
S3 2i:/^;bX^«ileISS3 3 fctf, Aftfl^f S £St«j?it 

-3>hn-7(i, Wt77A2 45:, 7A'#F 

* 2 7ts* , r**iRjk:^»-rsav''(s»^i s^w 
[0028] &tc, ^-©^satajfcoi/^TiKH^-r^c, la 

2(c^-T<J:o(C, ^~ <D^fiS^iJcOTX7a— n> Fa— 

5c Ty?3 1 £{MS#&3 2 2:OIHiCfi^fimS4 0 
*<««£ttTV*o *LT, fia«#»4 0*»S2j£ 
BJfrT**IB»*#MBBU:«fc!K T«©I»»E«L ±I'J 
©#l»»E«K:K#Sn-tV4. ££«#»4 0tt, 7 
>7°3 1 OJS^^l/R 1 , R 2 ICjiUjjS^ggnfc 

0. S6S^7 , OTX7n-3>ha-7iS:tIt5;: 

[0 0 2 9] ^fgH^ti. ±ffi34WUfc*ffli«lK:l8«*n 

ffiffl-rs»gtcov>TiJiWLfc^ «^ffl*^#3 5i: 
3 6 <ORt> 0 tc, #P^T 3-7 4 60 1f 

»#*ffflLTt,SV\ Sfc:s tM5-4 2 2 96§ 
[0 0 3 0] 

a«E«t-#w»i L/-cjjS£»:cosaj!satcs^>T, 

*»J»#S**LTt''*0-e, S^iStlcDItaSfia^iE 
[0 0 3 1] *|gB^(7)^X7n-3>FD-^ 



ftfflW-8-1 8 5 2 2 9 



[0ffi©ffi¥&I#!S] io 

ran xmrnmrnm-v WYX7D-n>bn-7 

[0 3] ^©tbeiJVU/'r K?^y©-rX7a-3> 
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